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(54} nPOOHnbHAH TPVBA 
(S7) Abstract: 

McnoTibiotwiinir* b Tpytfocn^poemai. Cyn^iocTb it3o6peTe8ii5i: npo^Hm* BboionHeR a Bomt CHUuerpirmofl 
%ou6xBsajfaa, wo rpex KaxuicBi^^iboc nonocrefl. o6pa30BaMHbix h3 Tpy6iioft aaroroBRa. mat X3 Koropbix 
oonpmcacanrrcH weasny oo6oft KapyjKHbD^ noecpxBocnDOi ymM p e im boc tiacrefi c ^opiuHpoBBBSBCM uexj^ 
HMKCB TpeTbcA IKJZOCTM. DpH yroM BHyTpeHRHC noDcpxHOcm OTyx KaimcB^nRbix nojiocTcA o6pa30BaHbi 
B Hy iyc HH di noBepxHOcruo Tpy6H0ft aaroroBKii, hx Rapyxmce noBcpxHocm o6pa30BaHbi Ha^yxnoA 
noBepxHocTbio Tpy6siofl aarorroBui. a BHyrpcRtmn noBepxHocrrb cp^^icft nojiocm o6pa30BaHa HapyKBOfl 
noaepxHocTfaio Tpytedl sarornocM. HapymaH noBepXHocrb aroft nonocm o6pa30BaHa BHyrpeiiHcft 
DOBepxBOCTbn T|yy6B0fi saroTOBBii. 1 Kn. 
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Description (OincaBKc ■3o6pcTCHKfi|: 

M3o6peiTKitc oTHOcarcH k o6pa6oTKe McrannoD AaBnewieM r mokct 6bm> w c n omiaoBaHo npn 
loroTOBncfooi Tpy6 c ^acotwuM ixpo^RACM, npRucHReuux b Kaqecree aaroroBOK luiacTUpeft. 
ncnam>3yeMbix BoocraHoancMitH repMcnniMOCTH eojjfoihix, Hcx^THUboc k raaoebix cKBajooi. 

HdsecTHa wHoronyticsaii Rpof^bHo-ro^pHpoaaHHaH rpy^a, upmifrroH 3a npoTomn. BboionHCHHaii h3 
K|yyrjioil Tpy6Hoft sanrrooKM nyvcM ne^opuKpoBaKMH (pacTHKCHMH) cc iioxicpcwono ccmchioi. PcryjmpyH 
BempoQfy B^^Brnmaasui pojiHROB B saroroBRy h kx kojix«i6CTBo, moxuio ua o^HOft onpaaKc KsroraawBaTb 
xpy6u c paajxxiMHUM npo^suicM. mto oco6eHHO sauKMO p/irt Tpy6. Hcnojii>3yeiA>cx b KatwCTBc ixnacTbqieft Anf> 
pcuoHTa o6caAHbix Tpy6. 

H<n<xrraTKOU raKoft Tpy6u RBimrrcn 6oni>oiaH crcncHb mD^opuanjm B liOCTax lOTHfia, mto yMCHbiiiaeT 
B03MOSBOCTb pacnDcpcuwi luiacTfaqm b Konomie k yBemnoraaeT crpaniBaniane HanpfUKCMHH h, Kpoue 
Toro. 6om>inoe KOTDPiecTBO icoaujorrpaTOpoB HanpsuKeHM b Mecrax ir3rn6a TpytSbt. 

TcxiDraecKan sc^aiia. ponacMaR B3o6pcrcHBcu, davDomacTCH b yueHbPrrtnM Bcjnranibi ocraTOKiaoii 

ffp^fOpUUfm 3« (^fCT CKSOKCHHH KptTFTWfM npO^HJUI H B CBMKCRSOI np«|^OIXbBfc(X Afi^OpUaOHft Tpy6bl. 

nocTaBncKHaii aa^a^ia penweroi 3a cqer toto, tto b npo^HnbHOft rpytSe, npeayyn^^crseHBO cBap H o ft . 
BfafiiojiBeHHOft c ^aooHBbiM ctnoomeu npo^mnsu oomacHo K3o6pcr«HUJCi, npo4«m> GbiuaiiucB b oQ^e 
*n«wM^ i| w*um A K0u6BBaxQDi K3 Tpcx KvnneBBffphoc nojiocTeft« o6pa30BaBBi3ix S3 Tpy6noft 3arorroBKB, jjjk bo 
Kcrropbix conpsixacaioTcyi uem^y oo6ofi HapyKKbnm iiODq>xiiocTRMH ynrapCHHbix wacreft c ^opMHpOBammi 
MCJKjDcy HHMM TpcTfccft nonocTfi, npa arou BHyrpefoiMe noecpxHocTH p^^yx KaruKax^jfotx nonocrtA 
o6pa30BaKbi BuyrpeiiBcft noscpxHOCTfaao rpytSKofl aaroroeKH. hx uapymiife noBcpxuocTW o(%)a30BaBbi 
KapyTKHoft noDcpxMocTbio Tpy6Koii saroTOBKn. a BHyrpciomH noBcpxHocTb Donocm o6|>a30BaHa BapjnKHofi 
noBcpXHOCTfaio Tpy6aoft saroroBKM. RapyssHasi noaqpxHOCTb arrok mjiocni <i6pa30BaBa GHyrpCHBCH 
noBepxHOCTfaio Tpy6Hofi aaroroBiui. 

B npqviaracuoA npo^iunbHoft Tpy6c (Sonbmag iacTt» noBcpxHocTH xpytJbi HByiHrrca Hacruo oancaBHoft 
oKpyjKHocTH, «iTO sHaHBTcnfaiio yMCHbazacT KomraecTBo KonqjcHTpaTOB HaiipHJB.eHii5i no nqnoiCTpy Tpy6bi h 
ycunicii pas^a^ npo^mw u noBbUDacr npociHocTt> ccmchiih npH pasnane Tpy6 d npcMqpGOe iix ncaomaooaaim 
B KanecTse luiacTbipefl Aim BoocraiioBneRiin repMeniviBocTH npn peuoBTC ft^raf unn koiiohb. Kpoue toto, 
csKKaityrcn ocraroxiHbie HanpfOKCHBsi n b csapHou mse nocne paa^^anK Tpy6bi 8 cxBaxirae, TaK nax 
caapRoft moB Baxommoi b 30iic uanoft A^taK^wm. a ocranbRan MacTb ixepHMcrpa (o^piA^xeaiiBbcc 
Kannesiq^bie najzocrv) Kueer xxnaBBbie nepeacoAy c uanod KpnociHoii 

nq)aMrrp BapyxRoft noaepxHOcni npo^foxbiioft Tpy6bi necKOJibKo Conbnxe BHyrpcBBero nepifMeTpa o6cappaA 
Tpy6bi fvirt cxxv^aBsn sarnra, aBapyxHbift omcaaHbift A^aucrp Mm Mn r BHyrpeaaero flfsancrp^ c6c9f^ fmik 
Tpy6bi flnn cAccaewan cso6onporo crqrota b CKBaxBuy. 

)1coaJib30BaBiie npo^wtbHbix Tpy6 a saiocTBc nnacrwpcii, ycTaHaa TO Bac wwx b icecrax noBpe^cBKR 
(TpeoTniu. MocTHaH c&BosBaH Koppo3HH, j\cp^pirpooamibic OTBcpcTHH, lOHOC H AP-) o6caAHMx KonoBB, 
nMecT pHA npcMMymccTB no cpasHCKmo c Tpa ^ im w o m a>Din McroAauii: BsroroBnc&He npo^anbHOtt TpytSbi K3 
ceapHofl oaroTOB&n hosbcuxhct aHaMMTcnbiio ciocuiTb pacxQA^ Ha cc npoK38pncTBo; Tax kbk 
:3Hscnmnhngji «iacTb ncpuhierpa Tpy6bi ftsnftmsi ^tacrtaio on snrnmn A OKpysaocmu aro yMCBbniacT 
KoramecTBo KOH^arrpaTOB, yBCJnwHBarr nnooq^Ab conpratocHOBCHiw npH pa3^a^ uesEjjy BbmpaancHHoA 
Tpy6o« M KonoHHoA ■ yaeniriianeT aanpHxcnn crparKBaioiH: BoauuKnocTb npnjeaesBR npo^iDifaBbix 
-rpy6. c4>opMxipoBaHHbix b fiyimi. nosBonxer coKparmrb Bpewfl pcuoera. yMcnbiinrrb pacxqn MaxepiianoB h 
daipaTM npK pcMome nospexAeoHfaCX yuaeraoB nrumtjpnkOi KoaenHOft AnxBU. npoaaB^ff rrh pc Mowr a 
cKBaxoorax aa 3Ha<iitTenbHfauc rnytiauax. Doaucnrb mf^exHocru a AQ>'ut>ue«uiocTb orpcMOHnipoBaHHoro 
yuacTKa. 

ripH ^opMapoBanoi 6yiiTa aa npqyiaracMoA Dpo^anbHoft Tpy6bi aaaiHTejibHo caaxaxiTCH npOAonbUbce 
flp^opuaa^ B CKpyMKBamie Tpy6fai, raa kbk yxnaAKa ghtrob npoAonbiioft 'n>y6i>i npoasBqAirrcn Ha A^e 
onopbt ynzMpeHRbix uacrcfl KarmcBs^^ibOC nonocrefi. 

Kpovic Toro. npcAnaracubcft npcx^anb aMcer AocraTOMHyio jkcctkoctii, m npa ^MapoBaioin 6yirra kc 
npoMcxoAHT cufiTsm cchchmh. a npa pasMOTxe ac TpcfiycTcn Aonomnrrenfaiibix ompaoftA a o6opiyAPBaHKn 
AHH npacKM Tpy6bi err cxpy«aiBanasi. 

npQV>ar*<'cuaH Tpy6a npa uaxcauajibKofl KouxiaKTHOCTH cc««HaH auccrr aaafScxnbimce paAvycbc KpMEH3HU 
^Mbi ce<(CfOV« ^acoHHoro npo^iuia. A vcm Meiibinc KpamcDHa ^pMU ccucHaa npo^ana. tcm Mcabme 
aapacxoAODan pecypc luiacnmHocTw npa ^pmobkc npo^ana b crane a npn paoA^^c cro b CKBaxanc, tcm 
ucHbiue BcnMMHHa ocraTOVtbix HanpnMcmifi. 

Ha ttepTciKC a3o6pa3KCfinfi npo^anbHasi Tpy6a nonepe«iHoe cetxcHzsc. rflc I a 2 - KanjicBiQ^ibie nonocxa. 3 
caapHofl IDOO. 
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'^Za^L.nJ^ ' oep^-o-^ «yrp««ft ^aepxHoc^o 

«>P««««rn»«iHoro npo*WM H Aop^ noaqpriiKanhHoa oca ap nwiywawi 



ciiyc«BcsBa«miyKMeCTyno8peawaBw!^^ ""^w™ "ipjroM aa 27 35% w o6ecneM»Barr ceoCow^ 
npo+antayio Tpy«jr nonyxiaBr <aie«yjon^ ofipsooM. 

~nK«UB oc«D»M>»^^^^^^I!f Kpyrny» Tpy6y b npo^tinHpOBoqHOM craae ropH=«rr«iiWbnm 

o^*: X^'^^zSLr Zn'i^rrr:^'^ — « 



I saTparaMB. 
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Claims [<I>opMyna B3o6pexeHii5i|: 

npo^HJiMiaH Tpy6a. npcKwymocrocKHo csapuafi, BboiaiiHeaRaH c ^aoomodu oe«ieioKU npo^mm, 
oT/araajon^asicii tcm, uto npo^wib BbtmmKH B BSffffi GKuueipiraiofl Kou6iiiiai90i h3 Tpex Kaxmes^niiux 
nanoerelt oGpaaoBamibuc id Tpy6iioA aarcrroBKH. ^ae h3 Kcrropbix GoqpBKacaRmM utxf^ oo6ofi 
HapyMHbaof noecpxHocTRUH ynmpemibcx vacrcft c ^MnpoDaRncM ucxffy tatua TpcTbcA nonocrn, npa 
oTOhi BHyrpcHUKe noeepXHOcrn Aoyx Kanntra yp f hi x nonocrcsi oGpaaoBaabi BRyTpeHacfi noaqucKocTW 
Tpy6Hofl 3arx)Toauc. kx HapyxKbie noBq>xHocTM otipaooBaiibi napymmA izoeepxHoCTtiio Tpy6iioll aaroroBKii, 
a BHyTpeHHSM noBcpxHocrb cpep^tA nonocmi o6pa30BaHa Hapyjuioft noBq>XMOCTfaio Tpytinofl saroroBKii. 
Hapymnaii noaepxHocTb aroft nonocTM oGpaooeaHa isiyTpeiaieft noaepXHocrhio TpyfSaoft saroroaKH. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a fonming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal roils so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill fi-om endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — ^is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is rehably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of Che pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the extemal surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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